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Résumé en
anglais
Multifunctional heat exchanger–reactors show significant promise in increasing the
energy efficiency of industrial chemical processes. The performance of these systems
is conditioned by flow properties and is strongly geometry dependent. Here CFD
simulation and laser Doppler anemometry (LDA) measurements are used to
investigate the redistributing effects of the longitudinal vorticity generated by rows of
inclined trapezoidal tabs on turbulent mixing in static mixers. Studies are carried out
on three different configurations: in the first, the tabs are aligned and inclined in the
direction of flow (the reference geometry for a high-efficiency vortex (HEV) static
mixer), in the second, a periodic 45° tangential rotation is applied to the tab arrays
with respect to one another, and in the third the reference geometry is used in the
direction opposite to the flow direction (reversed direction). The mixing efficiency,
taken as the resultant of the momentum-transfer efficiency of the “mean” flow at
different scales, is studied. Macro-mixing entails the dispersive capacity of the flow at
the heat exchanger–reactor scale, and is generally measured by the residence time
distribution (RTD). At the intermediate scale, meso-mixing is governed by the
turbulent fluctuations; this process of turbulent mixing can be characterized by the
turbulence kinetic energy (TKE). Micro-mixing is characterized by the local rate of
turbulence energy dissipation and is related to the progress of fast chemical reactions
and selectivity. It is shown here that the reversed-array arrangement (the third
configuration) provides the best performance in micro- (50%) and meso-mixing (25%),
but exhibits an approximately 40% increase in power consumption over the classical
HEV (reference) geometry and somewhat pronounced bimodal behavior in the RTD.
URL de la
notice http://okina.univ-angers.fr/publications/ua8621 [11]
DOI 10.1016/j.cep.2010.08.007 [12]
Lien vers le
document http://www.sciencedirect.com/science/article/pii/S025527011000200X [13]
Titre abrégé Chemical Engineering and Processing: Process Intensification
Liens
[1] http://okina.univ-angers.fr/publications?f[author]=15323
[2] http://okina.univ-angers.fr/t.lemenand/publications
[3] http://okina.univ-angers.fr/publications?f[author]=15326
[4] http://okina.univ-angers.fr/publications?f[author]=15328
[5] http://okina.univ-angers.fr/publications?f[keyword]=14329
[6] http://okina.univ-angers.fr/publications?f[keyword]=14279
[7] http://okina.univ-angers.fr/publications?f[keyword]=14327
[8] http://okina.univ-angers.fr/publications?f[keyword]=14328
[9] http://okina.univ-angers.fr/publications?f[keyword]=14307
[10] http://okina.univ-angers.fr/publications?f[keyword]=14296
[11] http://okina.univ-angers.fr/publications/ua8621
[12] http://dx.doi.org/10.1016/j.cep.2010.08.007
[13] http://www.sciencedirect.com/science/article/pii/S025527011000200X
Publié sur Okina (http://okina.univ-angers.fr)
